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ANNUAL DATA AND VERIFICATION TABULATION
EASTERN NORTH PACIFIC TROPICAL STORMS AND HURRICANES 1985

I. INTRODUCTIC

This is the seventh report of an annual series covering eastern North Pacific
tropical cyclone activity. Data are provided by the National Weather Service, the
National Earth Satellite Service Field Station - San Francisco, California, and the
Chief, Aerial Reconnaissance Coordination, all Hurricanes (CARCAH), Miami, Florida.

II. OBJECTIVE FORECAST TECHNIQUES

Tropical cyclone prediction models used by Eastern Pacific Hurricane Center
(EPHC) forecasters include:

1. EPHC?77 (Leftwich and Neumann, 1977). A statistical-synoptic model.
2. EPHC81 (Leftwich, 1981). A statistical-dynamic model.

3. EPCLIPER (Neumann, 1982). A simulated analog model based on persistence
and climatology.

%4, BPANALOG (Jarrell, Mauck, and Renard, 1975). An analog model.
5. SANBAR (Sanders and Burpee, 1968). A filtered barotropic model.

In addition to the above models, forecasters also make use of NMC analyses
and prognoses.

ITI. VERIFICATICHN

Verification statistics for the 1985 season are shown in Table 1. The forecast
displacement error is the vector difference between the forecast displacement and
the actual displacement computed from operational advisory positions. Depressions
are not verified. :

IV. DATA SUMMARIES

A summary of the 1985 eastern North Pacific tropical cyclone statistics is
given in Table 2. Best-track, operational positions, and positien errors are given
in Tables 3-24.

U. 8. Air Force reconnaissance aircraft flew into two of the eastern North
Pacific tropical cyclones during the 1985 season. Three flights were made, all
during the month of September, while cyclones were three to four hundred nautical
miles west-southwest of the tip of Baja California. The first flight, with one
penetration, was made into Hurricane Sandra on 12 September by aircraft returning
from standby reconnaissance in Hawaii. The second and third flights were made into
Hurricane Terry on 21 and 22 September with two penetraticns of the cyclone each day.

Even as satellite imagery continues to improve and is one of the more important

tools used by tropical forecasters, aircraft reconnaissance and ship reports are
invaluable in providing comparative observations.

o
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TABLE
1985 FORECAS

1
T ERRORS*

FORECAST PRRIGD

24 HR 48 UR 72 HR
EPHC FURECASTERS 167(90) /346 293(158) /291 L17(225) /224
EPANALCG 161(87) /321 253%(158) /275 b1 (222) /209
EFPHC?7 163(88) /317 274 (148} /272 3724(202; /206
CLIPER 163(88) /323 29%( 158} /276 4o2(217)/210
HPHC81 161(875 /4L 315(170)/115 Giam{241) /85

TABLE

2

Summary of Eastern North Pacific Tropical Cyclones of 19
(Includes only theose cyclones that reached hurricane HU or tropical storm TS)

*  iverage error in kilometers (nautical miles)/number of cases.

8

5

M. NAMI CLABS DATES MAX{KTS) DAMAGL DEATHS
($MILLICN)

1 Andres TS 5-12 Jun 60 Unknown Unknown
2 Blanco HU £-16 Jun 105 H "
Carlos TS 710 Jun 25 " "
h Lolores HU 26 Jun - 5 Jul 100 " o
i linrique ] 27 Jun - 1 Jul 5 It "
& Fefa I3 2-6 Jul 60 L "
7 Guillermo T3 7-12 Jul 50 " "
& Hilda TS 18-20 Jul 5 " "
9 Jimena HU 20-29 Jul 115 " "
10 Ignacio 75 21-22 Jul 60 " "
11 Kevin s 29 Jul - 6 Aug 55 " "
10 Linda T 29 Jul -~ 4 aug 45 it ”
. 14 Marty HU 6=13 Aug 65 " "
3 1h Nora % 19-23 Aug 4 L a
; 15 Glaf HU 22-31 fug 5 " "
; 10 Pauline Hy 27 hug ~ 5 Sep 75 " i
. 17 Rick HU 1-9 Sep 125 X "
; 18 Sandra HU 5-17 Sep 110 i "
% 19 Terry HY 15-214 Sep 110 L z
s ) Vivian 5 18-21 sep 35 " "
’ 21 Waldo HU 7-9 Gt G0 z "
} 22 Xina KU 25 Oct - 5 Nov 100 " "







ANTIRES v vvaes

@ {IPERATTIINAL POSITION P4 HOUR FORECAST A% HOUR FORECAST 72 HOUR FORFCAST
y DATE/TINE  BEST TRACK PRSTTION ERROR ERROR ERROR ERROR
' {NT) PAT. 1OHG LET. 1 ONG, (NGET.Y  1TAT, LONG, (N.HD)  LAT. LONR, (M.HT.) LA, LANG.  (H.MIO)

& F00 0.0 0.0 (.0 0,0 0.0 0.0 0.0 0. 0.0 0 0. 0.0 4.0 0.

5 u0b 0.0 ¢.0 0.0 0.0 .0 0.0 0.0 0. 0.9 0.0 0. 4.0 0.0 0.

b 5172 0.0 0.0 0.0 0.0 0.0 4.0 0.0 0. 0.0 (a0 & 0.0 0.0 0,

5 518 15,7 100.1 15,72 100,315 16,5 103.% R4, 17.3 1047 62, 17,9 1095 329,

b 600 1600 1017 16,0 1085 1LG 17,0 1052 75, 18.0 108.4 241, 2,0 1114 80,

b 604 15,2 103,90 1hel 102,72 4443 17,3 1054 132, 18.4 108.1 299, 1.6 0.9 387

b b3l 164 10M.1 14,5 103.8 18,3 17,2 107.3 145, 18,0 0.0 278, 18.8 1137 200,

5 HIR 14,7 10%.3 14:6 1054 8.3 15,8 109.5 7. 7.0 1130 182, 7.1 118.5 153,
4700 149 106,53 17.0 1045 b8 18.0 116.8 133, 185 1142 370, 16,7 1180 289,

o 704 17,2 108,90 7.4 107.7 207 18,7 10 73 0.0 114,0 357, 2.7 185 330,

& 790 17.0  109.8 17,6 109.8  346.0 B4 1154 283, 19,4 119,05 404, 0.3 1387 E3b

5 M8 166 110.9 14,6 UL2 47,2 160 1141 193, 17,0 1300 72 1 1234 219,

AR HIY .0 111.8 14,5 117,85 002 16,2 11640 189, 1643 1186 181, 16,3 1186 MNb,

& R0 Sed 11300 15.0 11,9 3.3 0.0 000 9, 0.0 0.0 0. 0.0 0.0 0.

4 Ry? 145 HILR % R R R 0.0 0.0 0. 0.0 0.0 0, 0.0 0.0 G.

& B8 4.1 13,3 14,0 1135 130 12.4 1143 [ 12,9 1184 143, 4.8 1321 21t

i 900 17,9 1149 4.0 1140 8,3 14,0 117.2 61, 14,3 1701 134, 14,6 1232 204,

& 90n 13.9 1145 14.2 114,48 1BLY 151 1172.9 8z, 16,2 119.4 232, 17,7 1203 0

A 912 1.0 115,72 14,0 U%% 0 5.8 41 1179 147, 146 10046 ana, 15,5 123.8 0.

5 s 948 14.5 1140 14,4 116,0 8,0 13,2 187 139, 15.2 1244 249, 1.8 1257 0.
A 41000 N7 1170 15,0 7.0 129 15,3 119.8 139, 15,0 174 10, 15,3 1M4.9 04
’ 51004 15.5 18,3 1%.2 118.5 21,4 15,9 122,72 73, t5.8 1785 Qe 1546 178.7 o,
1047 11906 194 1% 2.1 19,2 125.2 315 1446 12805 0, 136 131.7 0.
S104R 15.3 120.9 152 1210 130 14,8 1241 I8, 14.8 1294 0. 15,0 1328 0.
H1100 15,0 1021 153 107 .8 157 12646 . 14:0 130,72 0. 16,0 133.4 0
1104 15.4 1233 153 1233 6.9 9.6 127.8 &, 15.6 133.4 0 5.4 137,90 .
H1LT 15 1243 in.4 104,9  ZE.Z 15,3 130.0 0, ST B L 0. 5.7 1388 0.
L1118 15.6 129.4 15,3 125.7  25.0 53 130.2 0. 154 1351 2. 15.7 140,73 b,
E3000 15,7 1360 158 1285 b0 6.2 130.4 9. 1645 3 G a8 134.9 0.
51204 15,8 127.7 0.0 0.0 0.0 0.0 0.0 9. 0.0 0.0 0. 0.0 0.0 0.
H1E7 (.0 0.0 0.9 0.0 0.0 0.0 0.0 0. G.0 0.0 0, 0.0 0.0 04
A1 0.0 0.0 0.9 0.0 0.0 0.0 G0 0. 0.0 0.0 0. 0.4 0.9 9,
HEAN VECTOR FRRORS (N.HT) 119, M7 F77s
HURGIE OF CABES 0 14 12

TABLE 3




BL&NCHUO!'QI‘.

OPERATIONAL  POSTTION 24 HOUR FORECAST AB HOUR FORECAHST 72 HOUR FORECAST
DATE/TIHE  BEST TRACK FOSITUN FRROR ERROR ERROK ERROR
(GHTY 14T, LONG, LAT. 1 ONG. (LMT,)  LAT, LONG. (NJHTY  LAT. LONG, (N.MT,)  LAT. LONG. (IO

b 00 ¢.0 0.0 0.0 0.0 0.0 0,06 0.0 0. 6.0 0.0 0, 0.0 0.0 .
b 406 0.0 0.0 0,0 0.0 0.0 0.0 00 0. 0.0 00 0. 0.0 0.0 0,
b 612 6.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 00 0. 0.6 0.0 s
o 618 10,2 92.8 10,0 72,0 483 11 #2.0 141, 11,7 100,50 121, 12,3 103.8 145,
& 700 10,3 95,5 10,5 930 36 1.5 97,0 a3, 12,2 1002 b4, 12,6 1040 124,
& 704 10,6 941 10,5 937 M1 11,2 94,8 48, 11,8 100.4 7% 12,3 194.0 109,
6 717 10,8 74,8 106 942 26432 1.0 972 87, 11,4 100.9 118. 11,8 102.8 13
& 718 1.2 957 11,1 94,9 45.9 12,3 98.3 34, 13,2 101,9 e 13.8 100,46 90,
4 800 1h6  Ph.b 11,7 994 SR 12,8 994 . 13,9 1034 41, 12,7 10647 147,
& 806 12.0  97.4 0.0 96,7 524 13,5 100.5 0. 14,7 105.2 152, 15.5 10,1 255,
4 812 PP Yt 12,4 97.6 TR 13.5 1014 39, 1A% 104.2 114, f6.0 109.2 159,
6 813 12,7 99,4 12,7 987 .9 13,9 1923 &b, 15.1 104.4 125, 17,0 1.9 183,
& 900 17,9 1005 13,1 99.4 53 14,3 103.3 2 15.4 1087 A7, 14,3 110,24 142,
5 904 13,4 1012 13.0 100.5 410 13,3 1044 24, 14,0 107.8 142, 14,6 11241 281,
& 912 13.2 101,80 17,7 1008 583 13.6 13,3 2 14,0 106,0 P 14,7 109.3 2R
& 718 134 1024 13.4 1014 461 14,4 104,05 17, 15,9 107.5 17. 14,7 t1L.0 104,
41000 13.7 1034 1706 1020 54 14,2 104.8 4%, 146 107.5 A5 15,0 1161 48,
41004 13,9 108.7 13.7 1624 534 14,1 105.4 684 14,8 1083 63y 13,4 11,48 50,
61017 14,7 104.5 17,9 1035 42.4 14,7 105.8 634 15,4 108.% LD 162 1112 A1,
$1018 4.6 103,3 18,6 1043 57.4 15.9 107.2 2, 17,0 110.3 934 17.9 1134 112,
61100 15:0 1040 15,0 10%.0 573 t6.5 107.9 72 17.5 1111 114, 17.¢ 11448 %54
H1104 15.3 104.7 15,2 1057 5.8 14,4 108,84 Fh. 7.4 1161 90, 18,1 113,79 101,
41112 154 107.5 1%.5 104,85  87.4 16,5 109.3 75, 17,3 1.2 74, 17, 114.9 77
41119 15,5 108,72 15,5 107,72 7 158 110,72 37, 16,2 1132 RN 16,8 1143 i
61200 Tl 1087 15.3 107.8  §1.7 15.3 7.8 1424 15,3 115.0 a1, 165 116.7 19,
41204 15,4 109.3 15,2 1073 1157 15.1 10%.3 15, 15.4 113.2 113, 16:2 116.4 117,
61212 156 109.% 15,4 1088  OB6 9.9 1111 AR, 15,4 113,46 105, 17,3 1183 184,
4118 15,7 11046 15.46 10696 3740 16,3 1122 4, 17,2 114.8 100, 18.5 U712 209,
$1300 5.0 1.3 5.8 1107 633 16,2 113.0 A4, 16,5 1157 105, 17,34 1183 158,
51304 16,0 112.4 5.9 1.1 574 16,0 1AL9 32 144 118.3 32, 17,3 120.4 87,
61312 16,2 112.8 14,1 113,% 01.8 14,6 115.0 Hh 17,2 117.8 98. 18.4 120.5 121,
41318 14,3 113.7 16,2 14 432 14,7 1157 A4, 17,3 1184 122, 18, 1214 11%.
£1400 165 1146 16,5 113.7 814 7.2 172 E 18,0 120,72 7%, 19.9 173.4 0
41404 1606 1155 146 14,7 457 17,0 118.3 13, 17.3 12241 17, 17,5 125.8 ]
b181% 167 1164 16,7 1154 57,2 17,3 114.8 A2 18.0 170,1 A8, 18,8 1240 {1
41418 ta8 U7 16,8 116.5  51.4 17,10 120.2 18 17.7 133.4 50, 18.5 1254 Oy
£1500 16,8 1185 16,8 117.5  G7.5 17,0 1213 18, 17,2 17,8 0y 17.2 128.0 &
H1506 17,0 11%.5 16,9 URS 87.0 17,2 1222 18, 17,5 175,46 0, 17.8 12%.0 s
41517 17,1 120.4 17,4 119.% 6.4 17,5 1254 714 18,1 127.2 0, i8.8 170.7 G
51518 17,0 1214 17.0 120,53 51,8 17,2 124,72 75 17.5 127.5 0 18,1 136.9 0,
61600 17,9 1221 17,1 121,02 G514 17,4 1244 0. 17.6 1176 0. 18,8 30,7 G
H1504 17,2 1207 17,1 121.9 44,1 17,3 124.9 0. 0.0 0.0 0, 17.8 130.5 Oy
61612 17,7 123.3 17.2 12002 &L9 17,2 1139 0. 0.0 &0 {0 0.0 0.0 0,
H141H 17,2 123.8 17,7 122,99 51,4 17,2 124,46 Qs 0.0 0.0 0 0.0 0.0 0
HEAN VECTOR FRRORS (N.JHI) 54, B 174,
NUHEER 0F CABES 37 33 2%

TABLE 4




CARLOS ssrvsnve

NPERATTORA! POSITION 4 HOUR FORECAST AR HOUR FORECAST 72 HOUR FORFCAST
DATEZTINE  BEST TRACK POSITION ERROR ERROR ERROK ERROR
{GHT) LAT. L ORG, LAT.  LONG. BLHT.) LAT, LONG. (NJHI)  LAT. LONG. (NJHTO) LAT. LORG,  (NMTL)

4 700 0.0 0.0 0.0 0.0 00 0.6 0.0 0, o0 6.0 0. 0.0 0.0 0.
h 704 0.0 0.0 0.0 0.0 00 0.0 0.0 94 0.0 00 0. 0.9 0.9 %,
b7 00 040 0.0 9.0 0.0 0.0 00 04 0.0 0.0 0, 0.0 0.0 0.
& MR 8,7 1190 8.7 19,0 0.0 g.1 12141 ks i ?.5 125.§ 182, 10,0 126.0 [t
4 B .8 125 8.7 unh o 40 A9 1.5 24, 9,4 124,727, 10.0 1240 0.
f 804 8.7 199 8.8 19,9 4.0 4.3 122.0 . 10,0 1246 0. 10,5 197.4 0.
4 12 8,7 120.7 8.7 1203 0.0 8.7 121.% o 8.7 1237 196, 8.8 1203 0.
4 B1A 8.6 12047 B 1200 17,8 8.5 124.5 23, 2.0 129.0 0. 0.0 0.0 0.
& 200 B 100.% 8.5 1.5 350 B 1244 238, 9. 1263 0. 0.0 0.0 9.
b 90 8:4 121.0 8,3 1214 34t 8.6 122.4 Bé. 7.0 1234 04 0.0 0.0 0.
& N2 8.3 120.8 8.5 121.0 149 B.b 12143 72, B.7 122.0 0, 8.8 123.0 0.
& A 8.4 120.6 8.5 120,64 A0 9.0 121.0 0, $.2 122.0 0. 8,0 0.0 0.
#1000 B8 120.5 8.9 1201 244 9.5 119.7 0. 10,0 1203 th 10,4 1217 0.
§1004 9.3 12045 7.0 tM.2 452 10,1 122.46 0, 0.0 0.0 0. 6.0 0.0 0.
A1097 g8 1204 9.5 120,5 19,0 11,7 1243 4. 0.0 0.0 0. 0.0 0.0 0.
G108 1. 12000 0.0 0.0 0.0 0.0 00 0. 0.0 0.0 0. 0.0 0.0 9,
HEAN UFDTOR ERRORS (NLHDD 79, 15, 0.
HUMRER NF CASES 8 A 0

TABLE 5




ROLARES

OPERATIONA.  POSITION 24 HOUR FORECAST AR HOUR FORECAST 72 HOUR FORECAST
NATE/TIME  WFEAT TRACK POSITION ERROR ERRIR ERROR ERROR
(GHT) LAT,  LUNG. LAT,  LONG, (N.HI)  LAT. LONG. (N.JHD)  LAT, LONG.  (NJT.)  LAT. 1ONG.  (H.HIG)

0.0 0. 0.0 0.0 .

42600 0.0 0.0 0.0 0.0 0.0 0.0 0.0 04 0.0

A2606 9.4 102.5 9.7 102.3 6.0 16,3 106.5 12 11 110.3 7% 12,0 1140 138,
624612 9.7 &5 9,7 1035 0.0 10,2 107.3 17 10,7 1112 B, 11.5 9187 710,
£2618 7.8 1043 9.8 1045 1.7 10.3 1084 72 10,9 124 137, 11,7 17,3 214,
2700 2.8 106 7.9 1054 794 10.4 109.46 fd. 11,1 113.5 141, 12,0 1175 0.
4706 0.4 1059 10,1 108,5  34.79 10,7 10,5 8%. 1,5 1142 148, 1t U7 225,
&2 103 104.7 10,2 107.5  A7.0 10,6 111.6 109, 11,4 15,5 216 12,0 119.8 240,
42718 0.5 107.5 10.5 107,458 11,2 110.8 120, 1,9 145 222 13,5 1184 2.
47800 10.9 308.4 10.8 108,37 8.3 11,5 1121 138, 1.6 115.9 200, 13,7 1197 227
42804 1.5 109.4 10,8 1090 479 11,4 112.2 VAR 1246 1155 % 1315 119.5 207
42813 12,7 1105 1.5 10,0 560 12,9 1133 197, 13,7 1169 209, 144 1204 2954
42818 13.0 1117 13,0 11,7 0.0 14,7 1th.b 7, 15,8 1204 30, 16,4 1744 151,
42900 17,6 112.8 17,7 2.8 &0 16,3 116.8 474 17.4 1207 704 18,0 1250 142,
42906 14,3 1140 14,3 1140 0.0 16,3 118.8 I t7.6 123.4 I3 185 127,90 144,
42912 14,7 1152 15,0 15,5 4.8 1aoh 120.4 52 17,7 12%.2 87+ 17,7 129.2 180,
$2918 15,1 4.4 15.1 164 0.0 14:3 121.0 23 17,46 1265 104, 17,9 129.9 190,
63000 15,5 117.4 15.5 1174 113 14,8 1222 24, 17,06 1265 138, 18.0 130.8 206,
63006 15,7 8.5 15,7 11R6 T 16,7 1230 4%, 17,7 127,0 190. 18.3 131,72 8,
43012 16,0 1196 1H.0 119.4 0O 17,0 123.7 &8, 17.8 1377 194, 18,3 1319 7
63018 16,4 170.7 16,3 1306 R 17,0 124.5 115, 17.5 128.3 M7 17,8 132.4 306,

7 100 i4.8 121.8 16,8 121.4

J

b

7 104 17,5 122.8 17.5 12,8 O 1264 125, 1%.9 1300 1520 20,7 1311 3.
i
8

—te
-
-

[=—

0

2

S 18,7 1241 104, 19,5 12%.% 165, 20,3 1334 194,
0

=

7 147 18.1 178,38 18,1 1240 5 20,4 1783 50, 78, 13332 &7, 2.4 1378 195,
7 118 19,9 1253 188 1752 R 2.4 1300 41, A 1342 18, 23,0 138.4 18
7 200 19.9 1265 19,9 1265 0.0 2.1 13,2 A7, 248 1345 1L 27 107 57,
7 204 20,5 127,9  20.8 127.7 200 n3,9 132,9 132, 243 1367 53, 24,8 139,412,
7 2472 20,8 129.7 20,7 1795 b 21,4 134.8 57, Ot 1398 253, 0.0 0.0 0.
7 218 2,0 110,5 20,0 1306 5.5 2.6 135.9 a3, IM5 10,2 218, 22,5 184 480,
7 300 9,4 1314 2.3 1RLE 1A amn 117,213, 226 1AL 77 M6 MGG 0.
7 306 21,8 13,8 2.7 1328 40 22.7 1369 90, 73,5 14,7 M 242 1453 0.
7 112 s0.on 133,60 27,0 1340 249 01,3 138,7 144, PA3 1432 Tas, 249 1484 0.
7 318 anm 34,4 22,5 1345 5.8 23,8 1374 45, 26,4 140,721, W1 1454 0,
7 400 27,0 175.0 230 3350 0.0 24,0 13746 8B, 7406 1400 0, 24,2 1ALS 0.
7 ADA 27,4 135.6 23,6 1354 12,0 26,9 136.7 81, 0.0 0.0 0. 0.0 0.0 0.
7 412 a2.8 136,240 13672 120 76,0 13944 96, 0.0 0.0 0 0.0 0.0 0.
7 418 28,0 1366 202 1367 5.5 5.4 139.0  12%. 0.0 0.0 04 8,0 0.0 0.
7 500 m4.9 127,0 25,0 137.0 6.0 97,9 137.9 0 0.0 0.0 0. 0,0 0.0 04
7 506 A 137,30 257 13740 Bl 29,3 138.3 0, 0.0 0.0 0. 0.0 0.0 0,
7 512 ng A 1374 24,7 137.5  18.8 30,1 1361 0. 0.0 0.0 0. 0.0 0.0 0.
7 518 26,9 137.6 26,9 137.5 5.5 29,5 1365 0. 0.0 0.0 0. 0.0 0.0 &,
MEAN VECTIIK FRRORS (H.MY) B, 161, ) 209,
NIMRER 0F CASES 5 3 26

TABLE 6




a

ENRIQUE

NPERATTONAL FOSETIGN 24 HOUR FORECAST

A% HOUR FORFCAST

72 ROUR FORFEAST

BATE/TINE  REST TRACK FOSTTINN ERRNK ERRGR ERROR £RROR
(GHT) | AT, LONG, LAT, LONG.  OnHD) LAT, 10NG, OLMIY  LAT. LONR, (NNIO LAT. LENG. (GMT
&E700 9.0 .0 0.0 4.0 0,0 ] 040 p 9,0 0.0 0. 0.0 0.0 0
H3706 9.8 123.8 .5 124,80 21,5 9.7 138.0 86, 10,1 131.4 180, 10,3 3354 e,
&3 10,0 17407 9.6 1250 397 10,0 129.0 &1, 10,7 132.3 140, 113 13a.d 197,
2718 10,3 135.3 $.5 126.0 562 7.8 1294 137, 10,1 1331 200, 10,5 13a.7 211
62800 10.7 12644 10,2 26,2 3. 10,9 1293 104, 10.% 131.3 244, 10,8 133.4 KXER
K06 11.0 127.3 110 1974 0.8 12,2 1311 48, 18 135090 78, 131 138.3 74,
42812 11,5 18,2 11,3 1380 120 12:2 131.6 a1 I Tt 173, 12,7 1387 [tH
6818 1.5 12990 13,0 139.0 b0 13,4 133.0 39 138 1346.% 24, 14,4 141.0 De
2900 i2.9 129.9 17,6 129.8 18,9 14,1 132.8 70 14,4 134.2 162, 14,9 139.5 0.
HIR06 13.0 131.90 300 1300 40 14.5 1349 2% 14,6 137.2 34, 14,4 1439 0,
hav1? 13.7 13290 13.0 135,99 13,3 134 135.9 Hb 13,6 14040 0, 13,7 1440 0.
H2918 13.6 133.9 13.4 132,46 26,2 14,5 136.4 RS o2 140.7 0, 15:% 1438 .
AI000 13.8 134,06 14,0 1340 1.0 153 1382 &8 14.4 14244 G+ 17,0 128.4 {0
H3004 14,0 1350 14,10 135.0 640 14,5 139.2 . 14,7 143,90 Q. 14,5 146.5 9.
G301 14,0 1340 14,5 1346,0  30.0 15.4 1379 R 15,9 143.8 0, 0.0 0.0 04
AA01H 14,1 136.9 14,0 134,55 2441 14,0 140.0 0, 14,2 14440 0. 14,7 14872 b,
7100 14,7 137.R 147 137.9 9.8 14,7 1414 0. 15.0 1451 0. 16,0 1484 &
7106 4.3 138.7 14,3 138.7 0.0 14,7 1440 0, 14,9 145.0 0 [53 148.0 ¢
LR Y 14,4 1395 0.0 0.0 0.0 14,8 1433 s 15,0 147.0 R i5.6 149.9 0,
IR G.0 0.6 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 9. 0.0 0.6 &

HEAN YIETOR FRRORS (N.HT) 8% 135, 208,

HUMALE OF CASES i3 ? I

TABLE 7




e
PErﬁ;a-».»o..a

AFERATIONAL FOSITION 4 HOUR FORECAST 5 HOUR FORFRAST 77 HAUR FORFEAST
PATE/TINE  WEST TRACK POSTTINN ERROR ERROE ERRAOR ERRIR -
(RMT) AT, LONG, PRT. LORG. (AT, AT, LONG, (MDY LAT, LONG,  (MJHT) LAT. ARG, (NHTO 7.

7D 00 GG 0.6 0.0 0.0 9.0 0.8 {4 0.6 0 O ¢ 0.0 &
7 205 G 000 2.0 0.0 00 G0 0D i 0.0 0.0 0 0 0l &
oy 14,8 1027 150 1000 ATD 1he4 1052 BR. IO 107,00 H1T. 0,0 0.0

7w 15,10 103,32 taeh 10300 3745 15.5 108.4 171, 17,0 11244 |, 0.0 %A

7oA 15,5 1044 15,4 104,75 8 1406 109.0 176, 17,04 1150 RIS 19,0 117 {

7 3a 14,7 1036 15.8 105,393 17,5 1094 197, 19,0 113,58 205, 20,3 117.7 Ay
731 17,6 1845 thd 16T PLE 15,4 110.9 A 19,0 it4.8 a7 and o IRH A4,
7 5ig . 1073 A0 1072 ] 4 1097 39, 3.3 1180 91, EL TR & L 10,
7oAl 9.3 1070 19,3 107.4 4.0 wrel 1098 Al 73,4 1134 7, TRTOiEG &
7 ADA .0 108.5 30,5 108,20 ¥9.d 5.0 10%.4 238, 0.0 0.0 . 0.0 G0 s
F AL 0.4 109.0 2.5 1087 &Y 5.3 10R 307, 0.0 0.6 Qs Y 0.0 &
7 418 2.7 1097 210 11000 175 1.7 1130 41 20,0 115 171, 2 1188 4,
7500 o1 0GR 2.2 1102 0 A 13 KER IR 116 0. 22,9 1191 Gy

7 e 104 109 3104 1112 165 T4 1140 R 204 1174 e 0.0 1.0 e
7oatd Floa 11LLS 2104 1318 20,4 .7 1187 &l G0 e 0. Gl 0.6 R
7518 2 HE0 a1 11 75 114.8 193, 9,0 0.0 9. 0.0 G, 0 e

5an0 om0 1124 22,0 124 00 72,8 1l44 b0 00 0D 0, 0.0 B0 .
7 a04 2004 MR ZRG UE0 1S 236 1149 9, 08 0D o, 00 0D
el 13,0 2% JIRE 542 73,0 116.7 0, 00 0ed G0 00 D o

7 Al8 1141 3.7 1131 &.0 0.0 0.0 i G.G 0.0 0, 0.0 0.0 t,

HEAN UEETOR E 15 (NLHLY 130, 180, aak,
NHHBER NE CASES 14 ] L

TABLE 8




GUTLLERNE v e s

GFFRATIONAL POSITION 74 HOUR FORECAST 48 HOUR FORECALT 72 HiilR FORECART
NATE/TINE  BEST TRACK FRSTTTEN ERROR ERRIR ERRNE ERROR
{1 LAT,  LING. LAT,  LONG. (LET,) TAT. LONG,  (NGHD)  LAT. LONG,  (MMED LAT. LOHG, (HLHDD)

700 0.0 0.0 0.0 0,0 0 (3453 0.0 0. 0.0 0.6 0, 0.0 8,0 {i,
704 0.0 0,0 0.0 0.0 0.0 0.0 0.0 Q. 0.0 0.0 0, G0 0.0
0.9

Y 0,9 0.0 .0 G, 0.1 0.0 0. 0.G 0.0 0. 0.0 0.0

+

e

12,3 1000 128 13,7 104.8 g 14.7 14%.0 332 153 i

718 121 2.8
)1 17,4 1014 1.8 137 106.3 102, 14,% 1.4 390, 16,0 115,1

7 9

7 RO 17,8 1893

7 R4 13,06 103.4 178 1017 413 3.7 1054 201, 15:0 109.4 538, 15,7 1154
7R 13.8 034 13.2 1031 B3 144 107.4 2404 15,3 1137 5911, 5.8 itk
7 818 144 1091 139 164,84 57.4 15,5 108.% 287, 14.5 112,48 443, 168 1is.9
7
7
7
’?

it 155 1044 G4 1044 &40 17040 1113 40 18.5 1153 X 90 1187 it

7 904 167 107.% 1.7 107,514 2.0 1117 a6 ML 157 A IR 1198 0.
AV 18,2 1093 1.0 09,4 133 dha 1142 1G4, A A 117.4 714, RTINS S fi
7918 19,6 10,5 0.1 11930 32t 255 1140 57, 27,7 116,79 414, MBh 110 (N
71009 0.4 1119 i 181,30 §aT 4 1153 A 25.5 170.5 G TR ET 0y
71004 25,5 137 g 1987 51344 el 1169 30, 2750 118, (th .00 120,90 e
71012 13,0 I35 11ET LR 63 1185 F e 19549 0, a0 a4 L
P16 17,2 b 1172 (.0 24,3 1234 21, 0.0 ] 0y G0 Gl 0

11f.4 Fh00 8.7 Bd 5.0 0.0 0. 0.0 0.0 VR 0.0 0,0 i,
119,79 3.5 120.0 13,3 0.0 (.0 0. 4.0 0,0 0. 8.0 G 0,
1217 KPR TS 5 IR P 0.0 0.0 G (.0 0. a, 9,0 0.0 i,
1235,8 RIS T VL P Y 0.0 0.0 O, G0 0.0 &t 0.0 8.0 B,

71160
71105
1113
711id

AEAN VEDTOR FREORS (N.HD M7 433, ST
HEMRER TF TASER i3 ¥ -

TABLE 9




NATE/TINE
(3T}

TRACK
NG,

OPERATIONAL
PERTTION
LAT, LANG.

HILDA

FOSYTION
ERRGR
(N MTL 0

7A WiHIR FORECAST

&%,

LN,

ERROR
(N, HT)

4R HOUR FORECAST

L&Ts

LONG,

FRRIIR
(NHT )

72 HOR FORECAST

LaT,

LOKE,

fi
(N.MTO

THEOG
78G5

el

-

T owd
i hek Pk b b g e

MEAN VENY

P10
112:5
HZ.8
1134
1135
1141
14,9
a7
1160
11743
1184

¢.0

i FRRORE (N MDD

1175
1125
115.5
113.0
ERICY
113.%
1153
15,7
11443
1174
11R.4

(RS

30,3
0,0
1é.7
8.2
Hiz
26,5
EXPR!
Gely
197
S
0.G
0.0

1?0&
.5
7.9
24,7
A
:35!4
3
23
27
2.3
1.0

G, 0

14,4
114.0
115.9
1142
115.9
114.2
1R
1182
119.9
1.7
1354

0.0

TABLE 10

]
0.0
0.0
0.0

29,

7.4
1.0
0.0

21,8

7

22,0

0.0

170,53
0.0
(.0
.90

1173

1190
0.4
0.0

19

174,05

1764

(VY]

237
N
G;
.
Q.
o,
OQ
fie
0.
Gr
(s
0.

[ |

2344
0.0
4.0
0.6
(0
0.0
e
4.0

[
s

o, 0
(.0
0,0

jEa.a
0,0
0.0
0.0
0.0
0.0
(:,0)
0.9
R
0
{144

(.0




STHERf e enn i

;ﬁ IFERATTNAI FOSTTION 74 HOUR FORELAST 48 HDUR FORFLASY 73 BAUR FORECAR®
8 NATE/TIHE  REST TRACK FOSTTIAN ERRNR ERRAR ERFDR ERROR
- (MY} LAT,  LAONE, LaTs LR, (NLHTL)  LAT. LORG, (NGBS LAT. LONG, (NI Lads LNHE,  DNGRTL)

: 72000 11,5 1087 1LE 1034 5.8 11,9 1060 17, 15 1090 129,
5 73006 1L 1085 11.% 1044 5B 4,8 1080 Gh 174 120 150,
- T 114 1054 114 105E 433 11,5 1088 §E 150 R0 174
- ; 72018 10L& 1063 11,5 087 460 1. 1088 174, 11,3 120 1
o FH00 M 1070 1LE 106 046 2.5 109,01 144, 127 HLE IR0,
. : 72104 7.8 1077 103 1073 37,8 13,0 110,7 102, 140 1144 1683,
. 7P 1R 1R 127 1078 479 1304 10,2 97,0 145 1150 185
. IS 1RG990 14,0 1087 8.3 G0 112,09 1030 Lhh 1164 12N
o parg0 L& 10%E 148 106 120 fAt 1434 B3, 173 11700 190
. : 23705 1404 11003 1A7 1106 183 5.6 14,0 B2 Lad 1D 184
o atE b 10 1A9 HLE 307 15,8 1153 110, 1AF 1193 197
| 398 150 1iLd 150 ULE 158 1.2 136 3 4

- 3300 1% L0 IS 1E0 0.0 7.0 147 17

2306 140 1127 160 1137 0.0 7.6 115.8 3
SELE O thed NI GA HES S 175 1187 44,
PUR hB 1142 159 11hE o B2 8.6 1177 A
72400 7.0 50 173 1A% &0 .0 1181 47
P04 5.6 175 157 B gk 1189 70
(ELEY 14 180 140 0.0 19,3 119,865,
418 1.7 183 1187 120 9.4 1130 45
17 10 HRE A ST FLIU RN 1P
17,9 1906 1180 Bl M7 1208 48
18,5 20,0 TGS A PLE 100
147,220 191 5.4 M3O1,5 1L

J
ted

19,7 2004 119 0.0 71,5 12e.4 3
£

-

P
PatTi]

1353 U,

™ [
Y 13

170.7 20,9 120.7 0.0 2300 1340 B
121,58 PRI D5 RO DY TR 1R4.E e
202 33,0 FE0 124,32 1%,
123.0 0,0 A 1EaE P
1738 Y 3.8 1872 141,
174,79 2.0 PRGA 1290 154,
1251 S5 33000 136.7 Al
W3
23,00 1293 23,2 3 1344 e

1342 fty

135.% 2

ARy EEPS R XIT]

imia EETURNR RIS

dian VECTDR ERRORE (N,HD) 70, 134, 194,
IBMEEE OF CARES Az 2 i

TABLE 11




TGNACTD
[FERETIONAL FOSITION 24 HOUR FORECAST 4R HOUR FORECAST 77 HOUR FORECART
NATE/TIME  REST TRACK POSTTTION ERROR ERROR ERRMR ERROR
{GHT) [ AT, 1 DNG, LAT,  LONG. (M,HT.)  LAT. LONG, (NJMT)  LAT. LONG. (N.HI.) LAT, LONR, (W10
700 13,7 134.4 13,7 134,24 0.0 13,5 138.,9 19, 13,7 142.3 0, 13,4 1445 0y
7104 13.2 135,35 13,1 135,5 A 13,4 13%.7 3. 13,7 144,72 0y 14,5 148,56 iR
72112 133 134,5 13,3 134.5 0.0 13,5 1411 0 14,0 144,9 0. 4,3 1497 0.
72118 13,3 137.4 13,3 137.5 5.8 13,5 141.5 0, 13.8 1454 0y 14,7 1499 0,
72700 13,4 138.4 13,4 138,46 0,0 13,6 145,1 0, 13, 147.0 0, 14,2 151.2 0.
72204 13,5 139.¢ 13,5 139.6 0.0 13,7 143,46 0, 13.7 147.4 04 13,8 151.7 0.
7207 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.8 0. 0.0 0,0 0,
72218 0.0 0,0 0.0 0.0 0.0 0,0 0.0 0. 0.0 0.0 0. 0.0 6.0 0,
MEAN UFTNR FREORS (NLMTY 13, 0, 0y
HUMRER OF CA3ES 2 0 i
TABLE 12




KEVIN

; QFERATTONAI POSITION 74 WAIR FORECASY 4R HOUR FRRFCAST FEOHMUR FARECART

! DETE/ZTIME  RERT TRACK FOSTTIEN ERROR ERRER ERRAR ERROR
. (07 LAT,  THNR. 1AT, b, (NLATL) VAT, TORG, (NGKIY  LAT. LORG.  (HGHT) LAT. LIORR, (et
b 139 102.4 15 107.4 &0 4,5 1053 3% 15.4 108.4 IGe

b 14,0 1034 13,4 163,33 34,4 4,1 107.3 34, i%.1 1115 R

) 1A 104,28 13,7 1043 305 4 1081 if. 15.8 i17.8 ady

{8 1404 1951 14,2 104,32 54,8 2 104,58 113, 16,4 1107 8.

(e L 73600 14,5 104,0  14.5 104.7 749 167,85 15 11,5 117 a3,
e | 730064 4.6 1048 14,7 1072 2L.5 11,3 32, 68 1157 150,
1 o PRI 14,7 1075 14,7 16R.1 0 17,0 ] 1122 30, 147 114,73 090,

| 7a018 14,9 108,83 14,8 108,783 15,4 $112,5 58, 16,8 1i6.4 180,
o, : TI00 15,7 109,7  15.,7 109.7 (0 1%, 113.8 89, 17,10 177 17,
y] . I 15,5 11004 1804 110,70 1RO 16,7 115,00 139, 19,0 HE0 17,

. SIS 15.7 111,80 15,7 1187 384 Jé8 11%E 133, 18,0 1187 1A%,
T4 16:.0 111,46 140 1114 113 16:7 113, 4 71, W 1157 P4,
ST 1A 1R 1AS 1A A0 1R, 13,9 5, 7.5 1154  11%
B 10h f6.0 1319.% 170 1I3G 24 11,9 114,8 48, 0.9 117.4 70,
P 17,3 113,46 17.5 1130 350 P97 114,98 81, 2.4 117010 143,
17,7 114,33 17.8 1142 &2 19,7 118.5 thy G OUET TR,
18,7 114.% 383 1145 A0 0.3 117.8 27, 1.5 1008 A7
.3
3

P PP U )

Ay B O o £ ) B S
S

-

e md

"
"

'
P i
1A 132,
P 47
LJﬂ!d LJ?{

2 1AD,

A

.7 1150 15.9 80 292 M7 Ry 1332,

19,1 1A 19.4 1147 18.8 FY 19 7Ry
£ q o
{t

1
19,5 114.9 19.5 114.7 b 20,5 119,3 A%,

17,0 1i7.4 0 19,9 1104 0.0 .4 120,7 b1, 1741 1ET,

90,0 118.4 200 1184 0.0 0,4 17,5 28, 124,86 103,

S0,00 119,30 20,7 119,30 0.0 50,9 1809 13, 124,8 147,

a0, 12003 XA 12004 5.9 21,3 133,7 4, R 33

w05 191,70 R0.5 125,00 040 2,5 105, 9B 1.3 (9 AR

2006 122,00 20,6 17208 0.0 2.1 1254 67, Fh.h 128 146,

20,7 173,10 0.7 12300 5.5 1.2 126.8 3, A 195 14k,

95,8 124,31 20,4 1243 12,0 .7 128.0 A, 218 134 104,

B,00 125,30 200 1RSGA 17T 21,7 13641 19, 2.7 1RLT &,

.7 124,50 2.3 1A 5.5 22,4 130,83 37, 2%4 134, i

1,3 197,60 PLE 174 1 716 131.5 S4e 22,0 1343 0

M4 128,85 P10 178 18,0 21,7 13301 2. 2.4 1377 i

1.5 130,00 Z1LE 130,00 044 nE L 1347 Do P4 1354 o

a6 THLD O ML 13120 00 220 1359 6, 2.9 140,7 0,

S5 TELLE O P1LE 3RS 040 .6 1348 Gy 31D 0,

3,00 133 21,5 1334 9.5 6,0 0.0 0. B0 0.0 il
AEAR UITTDR FRINRS (MY g, 153 A7
RIS OF CASES K o 74

N

TABLE 13




wr

LTNDA
NPFRATINNAL FOSITION 24 HOUR FORFCAST a8 HOUR FORFCAST 72 HOUR FORERAST
i naTE/TIHE  BEST TRACK FNSTTION ERROR ERROR ERROR ERROR
\ (MT) PAT,  LONG, LaT, | ONG, (N.HT.)  LAT, LONG., (NJHT)  LAT.  LONG. (N.MI,)  LAT. LDNG,  (N,MT)
» '
72900 0.0 0.0 0.0 0.0 0.0 0,0 0.0 04 040 0.0 04 (.0 040 0y
73904 0.0 0.0 0.0 0,0 040 0.0 0.0 0y 0.0 0.0 0, 040 G40 0y
72917 0.0 0,0 0.0 0.0 0,0 0.0 0.0 0. 0.0 0.0 N 0,0 0.0 G,
73718 12,3 123.3 17,0 122,0 7744 13.0 127.5 a8, 13,9 133.5 48, 14.0 137.4 314,
73000 19,7 124.7 17,7 1247 0.0 13,4 13041 13, i4,3 13441 374 14,4 133 230,
73004 13.0 126,0 13,0 1256 2341 14,4 13046 XN 14,9 1351 Al 15.4 13%.3 2504
© 73012 13,2 127.3 13,7 137.3 0.0 14,2 132.6 8. 14,8 138.5 223, 15,3 144.5 550,
73018 13.3 1284 13,0 128,5 18,9 133 133,35 a7 13,9 138.6 258, 14,3 143.7 a54,
7300 13.5 129,48 13,6 130,0 130 14,2 135.0 A7 15,1 13%.5 295, 15,5 147,9 3A%,
73106 130 130.9 14,0 131.5 424 5.0 137.3 188, i6,1 1428 454, 1A.6 148,3 Ad,
FEIRN 13,7 131.8 14,1 132.5 44,7 14,8 134.8 1274 i5.4 141.1 353, 15.7 145,% 457,
7314 139 13044 14,1 132,7  13.3 14,8 135,48 145, 15.7 140.8 277, 14,7 144.7 3234
§ 100 14,1 135.3 14,1 1335 11,3 14.4 134.8 145, 14,8 139.% 204, 14,8 1472.% LY
R 104 14,4 133.8 14,5 134,01 18,2 15,5 137.5 144, 165 141.,0 214, 17.1 144.8 299,
8 112 14,7 134.1 15.4 134,7 54,3 14,7 137.5 161, 17,7 140.0 135, 16.4 1430 Gy
A 118 14,9 134.2 15.0 134,3 8.3 16,0 135.0 A 17.2 136,54 112, 13,0 139.2 04
g #00 15.1 134.4 15.1 134.4 0,0 15,7 1349 101, 16,1 1360 185, 0,0 0,4 0,
] 204 15,4 134,7 15,2 135.0 21,0 16,0 137.4 21, 164 140,0 a4, 16,7 143.0 0.
g 217 15,4 135.3 15,5 1350 182 16,3 134.8 70, 17,1 138.% 0. 17,8 121,4 0,
8 8 15,8 135.% 15,7 135.0 8.3 16,4 139.0 37 17,0 142.1 0 17:3 1450 (s
§ 300 141 13448 1a:1 13646 0,0 17,0 139.5 31 17,7 147.8 04 0.0 0.0 04
8 304 16,3 137.2 15,2 137.3 8.3 16,6 139.8 49, 0.0 0.0 0, 00 0.0 04
g 317 1.6 137.R 16.5 138.0 12,9 17,0 140,9 04 17,3 144,32 04 0,0 0,0 0,
8 318 16,9 138,35 16,8 1333 ha0 17.6 141.2 04 18,2 144,3 0y 0.0 0.0 0y .
B A i7.72 139.0 17,7 13%.0 0.0 i8.1 141.5 0y 0.0 0.0 0. 0.0 0,0 0.
/404 17.4 139.7 17,4 139,46 HIY 17.9 141.,7 0, 18.0 144,72 0, 18,0 144,79 N
2 412 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0 040 0, 0.0 0.0 0.
R 418 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 0, 0.0 0.0 0.
MEAN UETTOR FRRORS (N.MI) B3, 195, 377
NUMEER 11IF CASES 19 15 1

TABLE 14




HARTY vavvavnss
MRERATTONAL FOSITION 74 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORFCAST

NATE/TIME  REST TRACK FOSTTTON ERROR ERRNR ERRDR ERROR
(GHT Lt LONG, LAT.  LONG, (NJHT,)  LAT, LONG., (NJHI)  LAT, LONG. (N.MY.)  LAT. LONG.  (N.HT.)

8 a0 0.0 0,0 0.0 0,0 0.0 2,0 0.0 04 0.0 0.0 0, 0.0 040 0

8 406 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0, 0.0 0.0 04 0.0 0.9 0.

B 412 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 (s 0.0 0.0 04

8 s18 1441 108,2 13,2 108,2 127.0 14,2 111.4 144, 14,7 114.4 133, 15.5 117.0 143,
g 700 14,7 107,3 14,3 1097 1114 156 113.5 14%, 17,0 117.5 224, 17,7 12241 324,

3 706 15,0 108.4 14,6 1104 11941 14,2 1145 153, 18.0 118.5 249, 19.4 122.2 307,
g 717 15 10%.4 15.0 111,56 131.3 141 11440 189, 17,1 120.2 316, 1704 174,3 KLEN
3 718 lov4 110.4 16:4 110.4 0.0 18,2 114.3 73, 1.8 118.3 199, 20,3 121.7 164,
B 800 48 111.4 14,9 1113 8.2 18,4 115.0 125, 20,3 118.8 190, 21,3 171.8 1&0,

3 A04 17,2 112.0 17.3 2.1 8.2 12.1 1152 141, 21,0 118.4 1A, 2.8 1217 179,
5 812 17,3 1137 17.6 11341 A7 19,0 114.8 153, 20,1 170.3 166 2009 17EE 138,
# RIR 17,5 113.3 15,8 1134 34,5 16,7 116.7 934 17,1 120.3 151, 18,0 124,4 199,
5 %00 17.4 113,7 17,0 134 244 17,2 115,35 75 18.5 118.2 104, 2006 1305 1at,
8 204 17,5 114,3 17,1 13,9 3.8 17.4  115.6 88, 18,7 117.4 187, A4 120.0 273,

8 712 176 114.8 17,4 114,7 13,2 727 11740 704 16,5 119.8 199, 1.5 122,° 230,

& 918 17.8 115,58 17.8 115.5 0.0 188 118.3 50, 19,7 121.3 Hh. 20,9 174,4 152,
81000 18,1 114.4 18,1 114.4 0.0 16,7 11%.9 2 20,7 1234 Hi, 20,9 1345 174,
81006 194 117.1 184 1189 110 19,7 119,48 59, W 1ENE 152, 21,8 124.8 29
81017 187 17,9 19,0 117.8 18,8 220 1210 Ay 3,5 105 191, 28,7 187 171
A1018 19.0 118.8 19,3 1190 21,0 20,9 173.9 7% 224 127.3 aih ea 131,32 270,
51100 17,4 11%.7 19.5 119.7 840 0.7 1234 4%, 1.6 127,12 139, 221 1314 0,
R1104 19,9 120,35 20,0 12044 8.1 .8 1856 a2, 23 126.3 104, 24,0 179.3 0.
. 81117 0.4 1210 24 121,50 40,0 e 1253 47, 24,1 17%.,4 149, 24,5 153,56 0,
A1118 20,9 172.6 20,8 172,35 8.1 I 12647 41, 234 130.4 257 0.0 0.0 0.

L 81200 264 133,46 LG 1254 A0 3.3 1278 A5, 2,4 132,73 0, 25,9 134.4 0.
81204 2007 1244 21,8 124,7 G 23,2 129.0 1464 240 133,72 0, A 135,79 0.
B1aLs P50 1750 223 1857 10,9 3.4 139.7 190, 24,7 135.8 04 0,0 0.0 0,
21244 23.0 1241 A 174,20 1342 24,2 129.2 173, 0.0 0.0 0, 0.0 0.0 s
51300 3.9 1245 IE 124 8.1 Fra4 1371 0. 0,0 6.0 0, 0,0 0.0 04
A1304 24,8 1270 00 134,70 2042 27,0 129,3 R A3 1370 O 0.0 .0 0,
51317 25,7 1273 5.7 137.3 0.0 8.8 125.1 0. 0.0 0.0 0, 0.0 0.0 0
81318 2.7 1276 26,7 13744 12000 0.0 0,0 04 0.9 0.0 0, 0.0 0.0 0.
MEAN VFCTOR ERRORS (N.HDD L 108, : 214,
NUMRER 0OF CASES e A1 17

TABLE 15




NORA

OFERATTONAL  POSITION 24 HOUR FORECAST 4% HNUR FORECAST 72 HOUR FORECAGT
BATE/TTHE  BEST TRACK PASTTION ERROR ERRIR ERROR EREOR
(GMT? PAT,  LONG, VAT, LONG, (NJHT.)  LAT, LONG, (N.JMT)  LAT. LONG. (N.MI.) LAT. LONG, (NJHTWD

81500 0.0 0.0 0,0 0,0 0.0 0,0 0.0 0. 0,0 0.0 0, 0.0 0.0 0,
81904 0.0 0.0 5,0 0.0 0.0 0.0 0.0 0, 0.0 0.0 04 0,0 0.0 0.
81917 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0,0 0.0 0. 0.0 0,0 0,
31913 15.% 111,8 152 111,5 24,7 16 1157 89, 17,3 119.8 95, 18.4 123,46 207,
82000 15,9 117,8 158 112.8 &0 17,0 114.8 &5, 18,7 170.4 98, 1.9 174,4 135,
82006 16,5 114.0 16,2 1140 18,0 17.8 118.3 44, 19,8 121.9 3, 2.7 1254 107,
82017 17,0 115.3 14,8 1155 143 16,8 120.0 49, 20,7 173.5 Sh, 22,5 126.3 107,
2018 17,2 116,46 17,3 1166 0.0 19,3 170.8 £, 21,2 1242 B % 12 0,
82160 17.5 117.B 17,5 117.8 .0 id.3 (207 &b 18,7 127,627, 1B.8 1323 0,
A2104 17.3 119.0 17,5 1190 18.0 18,0 173.3 103, 18,4 127.2 234, 20.0 1312 0.
82112 18,0 120,1  18.0 1207 5.5 19.0 174,7 103, 20,0 17B.0  210, 21,4 130.8 B
A211a 18,4 17,1 18,3 1281 6.0 19,7 125.2 103, 21,1 128.4 0, 276 131.3 0.
52200 19,0 122,0 19,3 122.2 711 90,1 124,2 100, 24,5 1744 D 994 1997 0.
82206 19,8 123.2  19.7 173.0 12.4 22,8 126.3 39, 0,0 0.0 0, 0,0 0.0 0,
2217 90,4 174.4 20,7 124.5 W2 9377 198 o5, 0.0 0.0 0. 0.0 0.6 G,
R2214 21,3 125.3 2.4 1754 8.2 Sheb, W8 0, 0.0 0.0 0, 0,0 0.0 0.
82300 a0 17,1 22,0 1260 8.2 74,2 128.8 0. 25,0 131,0 04 0.0 0.0 0.
2304 9,7 127.0 22,7 122.0 0.0 25,3 130,2 0. 0,0 0.0 0, 0,0 9.0 0,
82317 93,5 127.8 23,5 127.8 0.0 0,0 0.0 04 0,0 0.0 0, 0.0 0.0 0,
2318 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0, 0,0 0.0 0. 0,0 0.0 0.
MEAN VERTRR FREORS (N.HI) P 130, o
NIHRER 1IF CASFS 12 A 4 ’

TABLE 16




E]i.hFii.i!libl'

OFERATTONAL FOSITION 24 HOUR FORECAST 4f HOUR FORFCAST 72 HOUK FORELAST

NATE/TIHE  BEST TRACK FOSTTINN ERROR ERRNR ERRAR ERROR
(GHT AT, LONG, LaT, 100G, (NGAT.Y  LAT, LONG.  (N.MI)  LAT, LONG, (M.HI.)  LAT. LORG,  (M.HDL)
82I00 17,9 102,72 a5 107,55 2947 13,5 104.0 a1, 14,4 10%.7 167, 15,3 1153 271,
A2204 13,0 102.8 13,0 1062.,8 {10 14,0 105.4 A7 15,5 10844 174, 17,2 1124 283,
52417 13.1 103.5 131 1655 0.0 13,8 106.4 NED 0.0 0.0 Gy 0.0 0.0 fiy
AIIE 15.1 104.1 13,1 1042 G948 13,3 107.3 LEN 0,0 0.0 04 0.0 0.0 0
/2300 13.0 104.7 12,0 103 72,9 13,5 109.0 1244 14,6 1132 247 14,7 118,29 AN,

/7304 12,9 105.2 13.0 104,0 44,3 13,2 11041 144, 14,3 113.,9 238, 14,6 18,0 303,
B231: 12,8 1056 13:0 104.8 GR.6 13,1 110,35 119, 0.0 0.0 U, 0.0 0.0 0y

#7318 12,7 1063 12,7 104.4 9.7 12.9 10941 33 154 1124 27, 14.0 11467 361,

82400 18,7 104,97 127 107.0 9.7 13,0 109.9 35, 14,0 112.% 240, a0 1170 2RAR,

2404 12,7 107.4 12,7 107.7 1741 13.3 1112 714 14,1 1150 270, 15,4 118.9 364,

2417 19,8 108,0 271085 R9.E 125 1119 g0, 13,3 1154 345. 14.0 119.1 474,

82418 15.0 10846 12,9 108.5 2.3 135 110.9 204, 14,5 1137 Jal. 15,4 1le.8 4374

82500 13.7 109.3 136 10%,5 42,0 13,9 117 243, 15.4 1164.5 323, 1700 4009 50,

R2504 14,6 109.9 R 100 90,2 14,1 113,23 252, 15.2 116.9 37 17,0 130.8 441,

62513 5.7 110.3 13,3 110,46 145, 14,7 1133 263, 16:3 116.5 A7 18,0 119.4 462,

A7514 la.? 1114 16,7 11141 0.0 20,4 114.4 77, 226 117,18 T 24,01 1210 372

| g24a00 17,8 1121 7.9 12,0 B2 1.7 116.0 4, 23,0 11%.4 229, 230 1E5. EYX
| BRGUE 184 1133 183 113.3 640 2005 1174 58, 17,2 121.5 408, 19,3 125.4 o
| Brald 19,1 114.5 1%.0 114.4 #l 1,3 11847 7 23,0 18 231, 25,0 105.5 284,
1 A2a18 0.0 1157 20,0 1157 0.0 22.8 12041 104, 5.5 123.3 300, 700 1T i,
| q42700 .8 116.9 20,8 114,79 0.0 3.7 1217 108, 31 135,35 258, 2h.8 13RS it
; 89704 214 118.2 204 18,0 1048 237 128.0 206, 5.6 125.2 321, 27,1 12840 235,
. g7y 1.8 119.9 21,9 119.% 6,0 73,7 1253 78, 26,1 17841 2 P TY- B e 247,
f2718 2201219 22.0 121.8 8.1 LA 17,6 2. 3.4 1314 73y .5 13344 184,

! _ B2A00 4 1237 PG50 124 8.8 12%.5 433, 30 133,95 444, 3.5 1370 455,
A2606 s 135.0 22008 1855 40,2 24,8 133.2 2804 20,5 139.7 530, 270 145,90 T30,

| gEALy A 12644 T O12A0 100% 42,7 130,44 bl 23,0 13%A 178. 25,0 134 259,
: 72818 22,0 197,46 21,9 137,33 17,4 21,7 1314 494 M7 1334 228, 238 13541 s
! g2900 21,8 128,5 2LE 124,80 0,0 1.7 13246 156, 253 1340 3R4, 2.9 1390 iy
RA%06 2,9 1590 21,8 129,33 1744 Ay 132.7 174, 22,3 138.5 404 250 140.0 0.

gae1y? .G 12949 73,0 01395 10 a5 1313 140, 23,5 15302 195, 4.5 133,38 ity

R348 2300 130.0 3G 130.58 0 27,2 24,0 132400 118, A 134.0 04 0.0 0.0 0.

23000 39 015041 20913041 0.0 9.5 13041 17, 0.G U] 0y G0 0,0 Gy

3006 235 130.1 FRea 0 13041 640 25,9 179.8 A0, 040 0.0 iy 0.0 - 040 0y

83017 4.3 130,72 4,5 130,00 162 7,5 1E%.8 g0, 0.0 0.0 0y 0.0 {10 0.

23018 25,10 130.3 2500 130.2 NI 28,0 130.0 0, 0.0 0.0 0. 0,0 0.0 0.

3100 F5.7 130,4 E 130,70 12,4 8.7 129.9 0 0.4 0.0 G 1.0 {10 R

ilha Hh0 1305 26,1 130.5 a0 76 1312 G 0.0 0.0 (th H0 4.0 0y

B3LLY .0 0,0 28,3 13048 0.0 0.0 0.0 0 0.0 0,0 G 0.0 ;1) fis

A3118 0.0 0.0 200 0.0 0,0 (] 0,0 2, 0.0 0.0 (th .0 0.0 Gy

! MEAN UECTOR FRRORS (NJMT} 121, ARY. 35H.
NIMRER 1IF CASES ,?5 78 24

TABLE 17




FAILTHE co v o v

48 HOUR FORECAST
ERRNR

72 HDUR FORFEAST
ERROR

POSITION
ERROR

24 HOIF FORECAGT
ERRR

DFERATTONAL

RATE/TIKE  BFRY TRACK POSTTION

(T tat,

|.ONG.

LAT,

FING .

(N1

AT,

O,

(N, M1

LAT.

LING.

(NPT

LAT,

NG,

{HLHT O

2700 7,0 0.0 0.0 0.4 0.0 0.0 0.0 0, 0.0 0.0 0. 0.0 0.4
0.0 G.0 0.0 0.0 0,0 0.0 0.0 i, 0.0 0,9 0. 0.0 0.0
0 0,0 0.0 0.0 0.0 (340 0.0 0. 040 0.0 04 3.0 0.0 (
1h.8 1041 1h.7 105,0 74,8 18,3 11,0 708, 18,9 114.8 447, 19.8 119.5 A%
15,9 105.0 14.5 108,85 A& 19,0 109.7 AT, 19,3 134.0 430, 3 117548 39
RS 14,8 1055 16,5 104,53 117.0 17,4 110,4 227, 17,7 114,58 33 31 13,5 399
B2Ri7 13,9 16441 =7 1048 1103 15,7 110,3 784 16,5 1137 148, 18,1 1178 28
RzR18 13.1 1049 5.7 107.6 1Al 195 110,46 184, 16,3 114.4 150, 13,0 1185 K
2900 17.R 1679 139 10H0 0 A6 13.% 117090 7. 14,5 1158 35, 5.5 119,7 1i&,
04 176 1039 13.% 1o%.1  78.% 14,0 113,2 ki 155 122 7 17,3 120.0 MG,
gLy 1706 109.% 14,4 1104 111.8 5.4 114.7 131, 17,1 1iR4 {R?, 159 1224.% N,
HIGLE 1.4 110.9 124 110.5 4.1 17,8 114.4 Al 15,8 117.% A 15.3 1214 w2
53000 I OB 19,4 HE0 0 304 137 114.9 85 14.5% 1#t, beieh 167 175.1 147,
ASRDA i3.0 1.8 134 1130 2644 1.1 11722 55, 14,6 12049 143, 18,7 gy
3512 hd 13304 13,7 118,46 &115% P44 1174 il 16,0 17,1 134. 1741
H301E 13,7 11444 13,8 114.4 A0 5.3 1184 A7y 16 122.3 144, {RA 1
B2100 13,9 115.4 4.0 iG55 5,3 15,3 1193 Y4, AR IFE 154, 7.7 ¢
A0 140 114.7 14,4 1166 24,7 1,8 120,35 121, 17.4 124,04 148, 179 ¢
83112 14,1 117.8 14.4 114, 54,0 15,2 1204 135, 400 1755 135, i7v1 i
EEARE 14,0 119.0 14.3 118,49 18,7 14, 73,5 73 5.8 127.8 87, in? i
2166 AT R L 14,0 120,77 183 13,5 1254 143, 14,8 1300 134, 5.0 1
T oidA TR 1207 13.9 1%1.2 287 134 175, a0, 14,1 17%.4 e IRTE K
g ity g 191,50 13,9 122,06 PR.4 A0 12440 59, 14,5 1300 7o 15,7 13
7 118 S N PO 14,2 1% 182 14,7 124 EnT 154 1292 120, 146 13
& 143 1.1 14,3 130 BT 14,9 128.7 73, 15,3 130.8 G4, 15.9 13
ERT 14,5 134,72 4.4 1342 440 03 178.6 37 14.2 1331 5. 17:8 1
§ i1z 14,7 175.3 4.8 135,4 Ny 15,3 1399 54 14,1 1344 9. 17:1 139,90
¥ 2B 1923 124,58 150 125,55 133 15,9 130.8 33, 14:7 135.0 77, 17,4 339.0
7300 5,5 1378 1%,% 127.8 0.0 16,8 132,32 37 17,4 1354 R 18,3 i40.4
AT 158 1388 5.3 179,20 264 145 1345 141, 1705 1392 79 18.% 143.4
23 ia? 30,0 16,0 130,530 16,3 135.7 117, 14,7 1408 N 18.3  14%.0 {
2 8 LA 130,9 1604 131,00  1R.% 17.7 1354 2 176 13841 , 2,3 140,12 {h
g 400 17.1 13E.0 16,7 131,46 330 179 135,06 94. 19.3 13H.4 R 19,0 1474 G.
7 A04 17.3 1330 17.0 132, “4,5 20, 19,6 1374 0, Mt 141 R
g 417 17,7 13407 1706 134T &3 67, 198 1478 G 303 1808 0.
RS 18,0 13a.d 18,0 1352 80,0 0, 0.7 1434 0, a,7 0 14609 .
5 56O T 1344 1R.3 1344 &0 0, 12,5 124.8 N 9% 14R.0 o,
¥ 4k 15,0 138.1 18,3 1331 519 0 18,6 1483 2, 19.3  ih%a i,
1N 8.3 1398 163 139,85 0.0 e il 1514 0. 19,7 185.7 0.
% 518 §elh 0.0 8.0 0.0 0,0 0, .0 0.0 0 G, 0 0.0 0.
EAN YEDTOR FREGRS (R,HD) 100, 143, -
SHARCR NIF £ASES 33 4 a4
TABLE 18
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L 2

R‘[Cr\‘..‘illbt‘}

(FERATTONAL FOSITION 74 HOUR FORECAST 48 HOUR FORFCAST 72 HOUR FIIRECASY
NATE/TIME  REST TRACK FRSTTTON ERRAR ERROR ERROR ERROR
(GMT) AT, LOWG, LAT.  LONG, (N.MT.)  LAT. LONG, (N.MT)  LAT, LONG. (N.KT.)  LAT. LOWG. (NN
7100 14,1 1045 14:0 1046 8.3 14,5 110.7 34, 15,9 1154 3% 17,1 119.5 205,
7106 14,2 107.7 14,0 107.6 13,3 14,2 1117 109, 15,5 1155 58, 17.0 119.3 224,
g 112 14,6 108,38 14,1 10R.6 32,2 14,8 112,35 43, 16,0 116,53 79 17.6  120.0 277
7 118 14.4 11041 14,7 11041 bl 15.8 114.8 a3, 17,2 118,79 251, 18.4 1227 390,
7 AG0 15.0 1117 4.8 110,32 130 15,3 114.0 b1, 15.8 1720.7 292 16,7 175.4 KR
7 204 15.3 1id.1 15,0 111.4 7582 17.4 1153.5 173, 18,7 11%.3 335, Mo 1228 45ib.
7 22 15,5 1130 15.5 1124 34% 15,8 1165 &7, 167 13044 201, 17,5 1346 A,
2 18 %01 113,09 15.2 113.9 6,0 14,2 118.0 123, 15,5 12241 174, 147 174a.1 83,
7 a00 14.8 114.7 15.0 115,0  21.2 14,8 11%9.1 14374 15,0 172.9 1ok, 15,9 132.6 238,
¥ 304 14.4 115.3 14,8 1142 57.4 14,7 120.3 140, 15,1 1245 187, 15.9 178.4 238,
& 312 14,0 115.8 14,7 116,77 67,0 14,8 1314 159, 16:0 1760 F7R. 177 130,53 35
¢ 118 13,7 16.4 14,0 141 261 13.1 11741 94, 13,0 122.2 19, 13,7 1209.5 274
7 400 13,3 117.4 1346 17,0 7.4 13,5 11%.4 134, 14,4 1724 04, taed  174,0 EXLR
9 404 13,0 118,35 3.4 118,30 2647 13,3 12325 574 14,0 1267 139, 154 130.3 04,
? 412 178 11%.4 130 1196 15,0 14,8 12441 &0 13.0 12R.4 47 14,0 133,72 10,
% 418 12,7 120.7 12,9 120,7  12.0 12,9 126.0 72, 137 129.4 i, 14,7 133.7 kLY
7 900 17,5 121.8 17e6 120,05 1R.G 12:.6 125.4 F0, 13,1 1794 135, 14,0 135.3 154,
7 504 123 12341 12,4 1229 1341 12,3 1274 T 12,7 131.8 47, 140 135,72 27
9 G12 2.8 1544 11,8 124,0 33,4 11,7 1290 i, 12.4 135.1 44, 13,7 13741 13a,
9513 12:1 125,79 12.0 1258 8.4 12,0 1309 Gl 12,0 135.5 78, 12,0 1441 27
7 alh 13,2 127.0 12,0 126,08 1847 RS R Y Y 40, 13,0 1356 G4, 14,2 139,48 1463,
¥ Al 124 17841 12,0 1372.9 264 12,2 1323 40, 13,2 134,35 72, 14,4 140.4 178,
g a1z 15 1352 12,0 1291 3044 12,0 133.7 54, 12,7 1380 145, 13,3 1427 0.
7 418 1206 13044 12,7 130.4 6,0 1300 134.9 38, 5.2 139,3 74. 15,7 143,49 0,
F 700 12,7 131.5 177 1305 0,0 13,2 135.8 a4, 14,4 140.0 157, 160 12401 {
7 704 128 1324 12,8 132.6 040 13,3 1364 A7 14,1 140.4 195, 151 144,94 (th
7712 130 133,46 17,9 1357 8.3 13,6 138,72 120, 14,8 14F.3 04 13,8 145.C th
¢ 73 153 134.5 13,3 134.5 0.0 14,2 138.5 113, 15,7 1419 0. 17:.0  145.0 iy
§ RGO 13.% 1355 13 1354 9.8 1642 139,32 46, 18.3 142.% 0. 3 14645 {1y
? 804 4.4 13644 14,4 134.4 0.0 16,4 140.3 71, 17,5 1441 0. 18,2 148.3 0,
g &1z 15.3 137.1 15.3 1374 0.G 181 146.4 0. 2007 143,32 0. 24,8 144.7 0,
? 718 16 1357.9 6.0 137.% 0,0 12.3 140.6 0. 7204 1425 0. 295 1450 0.
g 900 16,7 1387 167 13847 0.9 19,7 1422 0 20,7 145.4 04 2.1 1491 s
§ M6 17.2 13%.4 172 139.4 0.9 19,1 1423 0. 20,0 145.5 (0 20,5 14R.8 0.
9912 (.0 0.0 0.0 0.0 0.0 0.0 0.0 G, 0.0 0,0 04 0.0 0,0 iy
7918 (.0 0.0 0.0 040 ] 0.0 G 0. 0.0 0.0 0, 0.0 0.0 0.
HERN UFCTOR FREORS (MJHD) 78 147, EE v
NIMRER 0IF CASRES 30 24 22

TABLE 19




SANIRA s v vvass

(PERATTONAL POSTTION 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST
NATE/TIME  BEST TRACK POSTTTON ERROR ERROR ERROR ERROR
(GHT) LAT.  LONG, LAT.  LONG, (N.BI.)  LAT. LONG. (N.MI)  LAT. LONG. (N.MI.)  LAT. LONG, (NJMI.)

F 500 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0. 0.0 0.0 0, 0,0 0.0 0,
9 506 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0,0 0.0 0. 0.0 0.0 0,
g 5912 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 0,
7 518 127 95,3 12,0 95,0 911 12,0 98,2 180. 12.0 103,90 197, 12,6 107.8 195,
7 600 13,0 97,0 12,0 96,7 62,4 12,4 102.9 138, 14,0 107.9 165, 14,4 112.5 174,
7 A06 13.1 9841 12,2 98,2 543 12,8 103.5 105, 14,3 107,9 113, 164 111,46 97,
7 412 13,5 99.1 12,5 99.5 64,2 13,9 104.8 74, 15,7 109.0 7% 18,2 113.0 197,
9 518 13,8 100.1 14,0 100,5 25.8 15,5 105.0 97 17,3 109.4 106, 19.6 112,64 227,
g 700 14,1 101.1 14,0 101.2 8.3 15.3  105.0 234 17,0 10%.1 89, 19,2 112,9 188,
9 704 14,5 102.1 14,0 102.2  30.5 14:4 106,42 N 15,9 110.0 274 17.8 113.7 80,
9 712 14,7 103.1 14,1 103.7  36.4 14,8 107.3 59. 14,2 111.3 43, 18,7 115.2 124,
7 718 15,1 104.1 15,0 1041 0.0 166 107.9 794 18,9 111.4 181, 21,9 1137 234,
7 800 15:4 1053 153 105.4 8.3 16,6 109.7 40, 1R.2 113,46 144, 20,5 114.9 199,
g 804 155 106.4 155 1064 0.0 16,5 110.5 62, 18,0 11441 102, 20,0 117.4 155,
9 812 15,7 107.7 157 107.7 0.0 16,5 1126 112, 18,7 114.4 178, 21,0 1194 2493,
7 518 15,7 1087 15.7 108.8 5.6 16.7 113.3 99, 18.8 117.0 147, 21,8 119.8 2674
g 700 155 1095 15,6 109.6 8.3 15.8 113.2 30, 16,9 11741 149, 17,5 120.% 324,
9 904 15.5 110.2 155 110.2 0.0 150 112.9 97. 14,9 115.8 224, 15.0 11%9.3 391
g 912 15,6 110.9 15,6 110,9 0.0 16,1 114.3 74, 17,1 117.6 1864, 19,0 121.5 284,
9 918 15.% 111.8 15.9 1.8 0.0 16,0 115.8 134, 15.8 120.0 343, 158 124.0 479,
71000 14,2 112.3 16,1 112.4 8.2 16,9 115.0 704 17,9 117.9 174, 18,9 120.9 197,
21004 16:6 113,0 106 11341 b 18,2 115.2 254 20,2 116.8 48, 205 118.0 1.
71012 17,0 113.7 17,2 13,7 12,0 2.0 115.4 974 20,6 117.0 78, 251 1175 294,
71018 17,6 114.3 17,7 14,3 6.0 19.9 116.0 264 22,1 1149 74, 24,3 117.4 285,
71100 18,0 114,46 18,0 1146 0.0 19,9 115.9 12, 2.4 1170 116, 251 117,933,
21104 18,46 115.0 18,6 1151 S 20,8 116.3 8, 3.0 117.5 129, 252 119.0 3204
71112 19,2 115.3 19.1 1151 125 .6 1157 a0, 24,1 1161 784, 26,3 115.3 570, i
71118 19,7 115.6 19.7 156 0.0 2.1 116.2 106, 25,0 116,8 333, 27,1 114.7 568,
71200 20,2 11640 20,1 115.9 &4 24 1173 101. 24,8 119,20 262, 27,6 1222 423,
71206 20,8 116.3 20,9 116,481 23.8 117.8 148, 26,0 1197 3204 28,8 120.7 985,
21212 2.1 17,2 213 117.1 0 132 23,0 1196 Bh. 24,4 121.9 203, 26,0 124,5 403,
71218 2.4 118,00 21,3 1179 8.2 21,7 121,90 71, 22,3 12441 76+ 2,7 1281 183,
71300 2.6 1187 21,6 1189 112 2.4 122.6 28, 23,0 126.3 91, 23,3 13041 209,
71304 21,9 1196 20,9 1905 56 251 17340 49, 2304 126,68 154, 23,7 130.,2 2704
71312 22,1 120.8 22,0 1207 8.2 2206 1269 71, 23,0 130,3 205, 23,3 1347 243,
91318 2.7 1220 22,3 12241 8.2 25.0 127.9 154, 23,0 132.9 245, 207 137.9 269,
%1400 22,3 123,00 22,3 1731 5.4 2.4 127.2 g2, 22,5 131.3 158, 22,7 1342 0,
71404 22,2 1238 22,3 1239 8.2 2.1 127.8 85, 246 1316 125, 21,8 135.4 0.
71412 2.0 1246 22,2 124,77 13,2 22,0 1283 108, 22,0 131.8 184, 21,8 134.5 0,
71418 21,6 1253.4 20,9 1254 18,0 21,2 128.8 A7, 20,0 132.0 U7, 20,9 135,72 0.
71500 20,0 124,20 21,5 126,10 30.5 2007 129.9 72 20,1 132.4 0. 20,8 13441 0,
91506 2006 127,20 20,9 127.0 .2 19.6 130.0 124, 19.4 133.1 04 20,0 1350 - 0.
71512 2001 128,50 20,2 128,72 17.9 19,9 13241 90, 20,2 136.0 04 204 13%.4 0,
71518 19.9 129.8 20,1 129.8 12,0 19.9 135.4 35 20.0 138.2 0. 0.0 0.0 0,
214600 19,7 130.9 19,9 130,9 12,0 19,9 136.0 0. 0.0 0.0 0, 0.0 0.0 0,
71406 19.4 132.3 19.4 132,2  13.2 19,4 1372.0 04 0.0 0.0 0, 0,0 0.0 0,
91412 19,2 133,727 18,4 13346 132 19,3 138.9 0. 0.0 0.0 0, 0.0 G.0 0,
21418 18.9 135.2 19,0 1352 6.0 18,7 141.1 0. 0.0 0.0 0, 0.0 0.0 0.

MEAN VECTOR ERRORS (N.MI) 8l. 142, 275,

NUMBER OF CASES H 37 33

TABLE 20




RATE/TIME  REST TRACK
(GHT) AT, LIONG.

(FFRATTONAL
FOSTYINN
LaTs L ERG,

TERRY,

FOSITION

ERRAOR
CRT )

RN

24 HOUR FORECAST

LAT,

ERR
LONA, (W,

iR
M

AR HOUR FRRECAST

|—ﬁT 3

LONEG

ERRME
{NJHILD

7% HAUR FORE

L&Ts

L{INEG,

FAROR
(R

1500 0.0 0.0
S1504 0.1 0.0
R 0.0 0.0
21418 12 98.G
41400 Pd 99,4
Gial4 12,5 190.3
1617 12,6 1017
w1513 12,7 102.1
g1700 {2,000 103,40
21704 13,3 19440
g371% 13.A 0 104,9
21718 14,4 104.8
Z1RAG 12,9 104.5
z 31074
i5.8 107.4
th1 10B.1
1Ayt 10844
17,0 1080
174 1095
178 1101
W2 0.7
G004 15 111.3
QEhLT 3

Bttt PR RS
o100 19:1 1184
F1i0a 19.4 1131
g1 0 19,7 115.8
"”11’ 2.0 114,48
¥ i1l
2.5 134
MR OIES
.90 18,3

; 114

-

EFEEE

AEAN VERTOR TRADRS (F.HI)

o “

HiHAER F D458

0.0 0.0
0.0 0.0
(.0 ;0
11,8 8.5
LB 59,4
1.8 100.4
1.5 1014
12:7 102.1
15,0 1034
12.8 103,7
13,2 104.7
14,2 105,9
5.1 1643
15,7 107,2
18,5 in7.7
P4, 1 108,
Thee 10HG
17.2109.0
5O10%.0
17 110.0
ig.4 110L8
iR 1113
1R, 114

1204 11341

19,7 1&.8

0.0 1144

PR T
2 [

%2 1153
0 hao
505 1703
SR IS IR

270 1314

0,0
§.0
040
24,0
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o4

e b
o SN
JE, B R T T

[Ay]

)t

ot
o e e i I
I ST e o]

—

040
3.0
0.0
13.4
12,4
111
1144
134
1344
13,2
id.1
16,0
l-;..«
172.1
17,9
17.7
18,7
19.6
157
213
I
0.7
9.7
7.2
19:¢
20,5
M8
21.3
1
2.3
MR
".i"! 1

)

2R
A4
A3
970
R
K

o s
Y

i1,
34,7

00

8.0

010
102.9
in4.1
104.5
104.,0 ]
105,7
1070

1068 152

108.2 1
107,48
1087 .
107, 7 i
1104
10,1
1093
110,48
110.8
1187
113,32
114.5
1136
114D
115,48
115,8
114,2
1174
1173
17,7
117,9

{s
0,
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435,
690
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14,
A7,
eo,
Era
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o
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11%7.8
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dh

0.0
0,0
0,0
1074
1G7.9

108, 4

10;‘\
1090
11140
110,17
17
1125
110.1
a9

1124
1130
11504
115,

1187
11641
117.3
1158.4
{184
119.3
170.G
120.1
11%9.5
119,58
11%:5
18,3
1767
121.3

ey
LSl

P3G
17148
0,0
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i

g

P
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I
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1?’“5
17.3
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QIUI‘HNO|000500

OFERATINNAL FOSTTION 74 HOUR FORFCAST 48 HOUR FORECAST 72 HOUR FORFCART
NATE/TIME ~ BEST TRACK FOSTTION ERRNR ERROR ERRNR ERROR
{MT) [T, I ONG LAT. 1 0iG. (MiMT4)  LAT. LONG, (NJMI)  LAT. LOWG, (MM LAT.  LONG,  (hHT0)
F1R00 1] 0,0 0.0 0.0 0.0 0.0 0.0 {, 040 0.0 G, a,0 0.0 0.
71800 153 1147 13,8 117.6 50,0 4.3 120.0 127, 15.3 128.2 231 7.1 12441 330,
F1R12 15,68 11741 14,0 17,7 387 14,9 1143 105, 15,5 115.2 193, At 1135 54,
71818 14.2 1175 14,3 17,5 0.0 Gl 11640 114, 154 114.4 238, 1.l 1133 393,
71900 14.46  117.7 15:6 117.9 266 17.3 1183 1264, 19,8 11R.A 31 22,3 1180 {0
71904 14,8 17,8 14.9 17,9 8.3 16,0 118.3 G4, 17,9 11%.4 201, 20,8 1301 0
ey 4,5 117.7% 151 1181 14,7 16,3 118,46 78, 17,9 1194 211, 20,0 17041 0y
21718 150 1130 15.0 118.0 0.0 15.% 119.2 58, 17.7 1187 210, 19,6 1189 0. ‘
F2000 155 1182 152 118,72 0.0 Tad 11847 7 18:.0 119,48 04 20,9 117.0 { ;
72006 15,2 118.4 15,3 118.2 13,0 16,0 120.0 162, 17,2 132.4 0. 1.0 195,72 0.
Fa0e 15.1 tiR.4 15.0 11R.G 4.3 15,3 118.7 G974 14,4 117.4 0. 18,2 171.3 0, 1
2018 15.0 118.8 15,2 8.5 211 15.6  119.0 A5, 1heh 11%.3 0, 181 11944 0. '
7100 i4.8 118.9 14,6 1AS5 264 G 117.% {, 17.0 118.4 0. 9.0 19,0 0. !
¥2i0a 1446 119.0 14,6 119.0 0,0 14,7 117.4 0y 152 120,3 0, 5.2 12143 0. i
92117 thed 119,90 14,4 19,0 040 14,4 118.5 {, 15,7 1187 0. 17,7 11%,R G
92118 14 118.9 14,7 118.8 G4 0.0 0.0 0. 0.0 0.0 ( 0.0 0.0 0y
HEAN VENTIR ERLORE (N.MT) 71, 278, 35

TABLE 22




NATE/TIRE  BEST
(T LAT,

TRACK
[ ]G,

OFFRETINNA,
FOSTTINN

L&T,

LONA,

HALTIN G v uvu v

POSITION

ERKOR
(NHTL)

74 HOUR FORECAST

LAT.

[LEHG,

ERROR
(N M)

48 HMIR FORECAST

LAT,

LONG,

ERRNR
SRR

77 HOUR FOREENET

LAT,

LN

ERROR
(MBS

it 700 150
in 706 15:8
16 712 1.8
i 718 176
10 800 18.5
10 A0 12.0
OB 2005
19 RiA 2107
10 F00 P
i 804 231
4 5 0.0
10 #i8 0.0
[

NHMAER (F LARES

10841
in7.3
1081
108.8
109,73
1094
69,7
1097
109,34
105.3

3.0

0.0

MERN YECTAR ERROHS (N.HID

104.3
107.3
10R.0
168,38
109,3
109,8
109.7
109.8
1093
108.2
0744

0.4

10.8
3640
Bt
0.0
00
12,4
&0
S.4
0,0
8.1
(.0
0.0

5,0
163
14
2.4
n7.8
254
TG
24.5

0,0

00

0.0

0.0

ii1.2
$11.,3
109.7
111.0
110.5
1090
10941
16%.5
OIO
3.0
0.0
0.0

185,
a14.
30
A8,
79,
133,
a3,

Oi
04
0,
Q,

TABLE 23

17,8
17,4
5.8
240
0.0
0.0
040
]
0,0
0.0
0.9

0.0

14,7
15,1
10%.9
112.3
0,9
0.0
5,0}
0.0
0.0
0.0
0.0
0.0

ave,
S14,
130,
.
iy
R
8,
P
0y
&
'Gl

0

£t
>
RIS |

2G4
19.5
[y
(.0
0.0
(ot
0
00

0,0
.0
0.0




ATNA v v cinees
NFFRATITNAL POSITINN 74 HOUR FORECAST 48 HOUR FORECART 7% HOUR FNRFDAST
NATE/TTHE  RFST TRALK FNSTYION ERRO8 FRRNE ERROA ERROR
{BHTY PAT. P0G, LAT,  DHG, (NLHT.Y 1AT. LONG.,  (M.MTY  LAT, LONA.  (NJMTL)Y  LAT. LARG. (NHTO .
G250 1.0 0,0 00 (.0 0.0 0.0 0.0 0. 00 0.0 fi, 0.0 (1,0 iy
107504 1200 1118 12400 1120 29.9 i2vb LS 82, 0.9 0.0 0, 6,0 0.0
102517 118 1119 17,6 1115 24,0 12,1 1118 738, 128 1154 IR, 138 1140
10258 11 112.4 11,7 1115 52,4 125 1il.é RYTN 0.0 N0 o, 9:0 0.0
1.5 3G 1% 3150 344 11,4 114, 224, 13,4 137,72 147, 15,1 118,4
TORAN G 1147 1.4 13,7 55,4 11,3 114,35 259, 12,0 1173 iat. 13,5 117.4
102412 11:4 15 1hAe 118,49 6.0 11,6 117.5 134, 13,8 1339 111, 16,06 1550
10 hlp .4 1169 11,7 117,00 213 17,2 9.5 49, 15,3 129.§ T, 1.4 138,0
o 11.3 1177 1.3 1179 11,8 11,3 120.0 70, 13.0 1758 344, 6.1 17R.3
LRI S E 113 HR.s 0 230 1453 120.7 107, 12,9 1387 50, R AN
11 117.0 11,3 1198 4%.4 114 121.4 13, o8 1574 a4
1 1194 1.6 119,224 11.7 119,32 129, 13,4 120,2 201,
i 19,7 174 11%.4 B2 13,3 119.8 743, 175 119.5 116
119,92 12,8 199 0,0 13,8 1201 93, 14.8 130.5 5,
120,57 13,2 194,72 0.0 14,3 12046 %A, 1RE 1003 3.
1305 13,5 1205 120 4.4 120,53 138, 17.7 t19.9 16,
‘ 108 17,0 121,% 1848 14,7 120,9 147, R 1EL 133,
i 1211 5.0 13,1 0.0 6.5 121,50 P2 PII TR A SA 199.
i 1287 15,8 17 o 17:.4 121,32 44, I S L 7R,
PO 1 12,3 16.6 171.2 Bed 182 1710 A3 KT § 1 774,
LAGOD 1700 121,4 17,0 1LE 8.7 WA 1210 173, 5.4 17041 34,
103004 7,0 1250 17,6 1310 0.0 IS T T (REN XTSI LY aa7, /50,
&0 177 1H0G L1307 MY .00 11903 121, LR 1175 g, afid,
)] 17.7 12040 18,3 1129 345 19,2 1172.% Al 2004 115.4 0, ALl
153100 1707 11906 184 119,35 4h.e 26,1 1140 290, 2.9 114,49 AGé. AH,
105196 17.4 1194 RG24 As.0 (f0 113.8 184, 1R 1idD 358, 70,
017 17.0 1197 1B 11500 403 i8.3 1i7.4 (tH 18,6 1i0.4 435, Baid,
103118 Thet 1196 1R 112,77 1314 i3.1 114:8 0, 7.8 112.6 471, S,
i1 160 15.6 118.8 a0 19,0 AT 154 1172 187, 1600 1157 Tk, 34,
i1 104 im0 184 150 118,48 0.6 0.0 G0 0, 0.0 Q.G , 0.0 0.0 e
11 117 A0 11R.A 4.0 0.0 0.0 0.0 0.0 0. Gy 0.0 04 G40 {1, 1 0,
11148 148 186 0.0 0.0 0.0 0.0 0.9 0. 0.0 D0 0 0,0 0.0 Qe
1P 200 13.5 118G 118,46 47,4 G0 0.4 i, G0 0.0 Oy 0.0 00 {t,
11 204 13,7 1i8.4 118,99 81,4 11.0 1137 94, 10,2 11944 248, 9.7 1207 KN
i1 gid I TIRT Y 5005 1.4 12142 700 11:4 1735 a1z, (1.0 0,0 i,
11 28 17,46 118.1 18,0 B4 10 11706 A% 0.0 0.9 0. 0.0 IR 0,
k! 1180 A0 240 12e0 11EZ 154, .8 1192 18, 11,9 170.3 0.
1 1e 17,4 R0 18.9 11.9 1181 149, 14,4 118,45 124, 14,3 1195 0.
S 117.% e 1178 Ao 1.0 1179 g4, 11,0 1183 {i. {1, 0 0,0 &y
i1 315 117.8 e 170 594 11,6 16,5 12, 11,5 11465 0. G0 2,0 &
1t 400 117.¢ 1,2 1150 172.4 12 1353 XN 1.0 1158 0. 110 1164 iR
i1 4G4 118.2 1.5 154 1450 11,4 1158 A7E 110 114.% th .2 178 A
i1 47 PthA 1.5 1185 1444 13,2 117,48 0. Gl 0.0 G 1.0 0.4 i
11 418 1191 11,8 114,59 1345 11:8 115.8 0. 0.0 0,0 o 0.0 G0 0.
11 506 1194 1.5 19,3 93,1 thoa 1EL.0 fia 12,0 174,0 G4 137 : {
11 WA 170, 2 .0 120.2 0,0 10,1 122.5 O 1hed 194,48 0, 155 0,
11 515 0.4 G0 G0 0.0 0.0 D0 o 0,0 G0 {1y G0 040 0.
11 518 0.9 .0 .0 G0 0.0 0.0 0 9.0 6.0 . IS N i,
MEAN YRLTOR ERGORS (NJHID) 144, Hha, KGN
HUMRER OF CA5ES N i 33 25
TABLE 24




NOAA Technical Memoranda NWS WR: (Continued)

121 Climatolngical Prediction of Cumulonimbus Clouds in the Vicinity of the Yucca Flat Weather Station. R. F. Quiring, June 1977. (PB-271-704/AS)

122 A Methoo for Transforming Temperature Distribution to Normality. Morris S. Webb, Jr., June 1977. (PB-271-742/AS)

124 ?tntistiua])Guidance for Prediction of Eastern North Pacific Tropical Cyclone Motion - Part I. Charles J. Heumann and Preston W. Leftwich, August 1977.
PB-272-661

125 Statistical Guidance on the Prediction of Eastern North Pacific Tropical Cyclone Motion - Part Ii. Preston W. Leftwich and Charles J. Neumann, August
1977. (PB-273-155/AS)

127 Davelopment of a Probability Equation for Winter-Type Precipitation Patterns in Great Falls, Montana. Kenneth B. Mielke, February 1978, (PB-281-387/AS)

128 Hand Caiculator Program to Compute Parcel Thermal Dynamics. Dan Gudgel, April 1978. (PB-283-080/AS)

129 Fire Whirls. David W. Goens, May 1978. (PB-283-866/AS)

130 Flash-Flood Procedure. Ralph C. Hatch and Gerald Williams, May 1978. (PB-286-014/AS)

131 Automated Fire-Weather Forecasts. Mark A. Mollner and David E. Olsen, September 1978. (PB-289-916/AS)
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164 An Objective Aid for Forecasting Afternoon Relative Humidity Along the Washington Cascade East Slopes. Robert S. Robinson, April 1981. (ppsr.2
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166 Preliminary Estimates of Wind Power Potential at the Nevada Test Site. Howard G. Booth, June 1981. (PB82-127036)

167 ARAP User's Guide. Mark Mathewson, July 1981. (revised September 1981). (PBA2-196783)
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The National Oceanic and Atmospheric Adminisiration was cstablished as part of the Department of
Commerce on October 3. 1970. The mission responsibilitics of NOAA are to assess the sociocconomic impact
of natural and technological changes in the environment and to monitor and predict the state of the solid Earth,
the oceans and their living resources, the atmosphere, and the space environment of the Earth.

The major components of NOAA regularly produce various types of scientific and technical informa-

tion in the following kinds of publications:

PROFESSIONAL PAPERS — Important definitive
rescarch results, major techniques, and special inves-
tigations.

CONTRACT AND GRANT REPORTS — Reports
prepared by contractors or grantees under NOAA
sponsorship.

ATLAS — Presentation of analyzed data gencrally
in the form of maps showing distribution of rainfall,
chemical and physical conditions of occans and at-
mosphere, distribution of fishes and marine mam-
mals, ionospheric conditions, etc.

TECHNICAL SERVICE PUBLICATIONS — Re-
ports containing data. observations, instructions, etc.
A partial listing includes data serials; prediction and
outlook periodicals; technical manuals, training pa-
pers, planning reports, and information serials; and
miscellaneous technical publications.

TECHNICAL REPORTS — Journal quality with
extensive details, mathematical developments, or data
listings.

TECHNICAL MEMORANDUMS — Reports of
preliminary, partial, or negative research or technol-
ogy results, interim instructions, and the like.

Information on availability of NOAA publications can be obtained from:

ENVIRONMENTAL SCIENCE INFORMATION CENTER (D822)
ENVIRONMENTAL DATA AND INFORMATION SERVICE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
U.S. DEPARTMENT OF COMMERCE

6009 Executive Boulevard
Rockville, MD 20852
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